What is claimed is: 



C^J^ v'- • ^ sheet feeder for separating sheet materials 

ckeoion a pivotable sheet material stacking member one by 



5 one fromV:he topmost sheet material for feeding each of said 
sheet materials, said sheet feeder comprising: 

a. sheet feed roller configured to come in pressing 

\ 

contact with 5he topmost sheet material for feeding the 

\ 

sheet material to a separator; and 

\ 

10 a tilt member configured to come in pressing contact 

\ 

with said sheet fe^d roller and including a tilt face, said 

\ 

sheet feed roller having a front end runnxng agaxnst saxd 



tilt face, said tilt member having a contact face in contact 

\ 

with said sheet feed roller in the shape of an edge along an 
15 axial direction of said sheet feed roller. 



2. A sheet feeder according to claim 1, wherein said 
tilt member is in pressing contact with said sheet feed 
roller for pivotal movement\with respect to said sheet feed 
20 roller. 

r^r vN **S^ A sheet feeder according to claim 1, wherein said 

l^iryy tilt mem^r includes translating means for advancing and 

retracting staid tilt member in parallel to an axis of said 
25 sheet feed rol\er. 

51 



4 /-\ A sheet feeder according to claim 3, wherein said 
translating means includes a rib formed on one of said tilt 
member and ^feeder body, and a guide rail formed on the 
other . 

5 

5. A sheet\ feeder according to claim 1, wherein said 
tilt member's contact face has a length which is less than 
an axial length of ^aid sheet feed roller. 

10 6. A sheet feeder according to claim 1, wherein said 

tilt member is formed of\a synthetic resin, and includes a 
metal plate for covering a\ least the contact face with said 
sheet feed roller, 

^^^^^ J A sheet feeder according to claim 6, wherein said 

^^^j metal pla\e is elastic^. 

8. A sheet fe^er according to claim 1, wherein said 
elastic metal plate is inounted from the tilt face so as to 
20 surround said tilt member^n both upper and lower sides. 



tm ^Ci ^ %, A sheet feeder according to claim 1, wherein the 

distance^n a sheet material convey direction between a 
location o\ said sheet feed roller at which said tilt member 
25 is in pressinb^ contact with said sheet feed roller and a 
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location of said sheet feed roller at which a sheet stacked 
on said sSheet material stacking member comes in contact with 
said sheet \^ed roller is in a range of 2 mm to 6 mm, and 
the angle of \he tilt face of said tilt member to the sheet 
material convey\direction is in a range of 50° to 70°. 



10 



10. A sheet feeder according to claim 1^ further 
comprising a thr^^ elastic member disposed at a location 
downstream of a co\tact area of said sheet feed roller in 
contact with said tilst member such that said thin elastic 
member crosses a tangervtial direction of said contact area. 



A sheet feeder according to claim 10, wherein said 



thin elastic member comprises two members disposed at both 



15 sides of said sheet feed roller. 



20 



12. A she^t feeder according to claim 10, wherein said 
thin elastic memD;er is disposed substantially at a center of 
said sheet feed roMer-. 




13. A sheet feede^r according to claim 1, further 



comprising a thin elastic member crossing a tangential 



direction of the contact area; 



Ba\vat a locati 



on downstream of 



the contact area of said sheet ^eed roller with said tilt 
25 member, said thin elastic member itacluding a bent in the 
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shape hook bent toward said sheet feed roller at a rear 
end. 

14. A ^^et feeder according to claim 13, wherein said 
5 thin elastic mrfnber comprises two members disposed on both 
sides of said sheat feed roller. 



15. A sheet feedex according to claim 13, wherein said 
thin elastic member is. doXsposed substantially at the center 

10 of said sheet feed roller, 

16. X sheet feeder according to claim 13, wherein said 
thin elasticNnember crosses the tangential direction at an 
angle ranging fVom 20° to 60°. 



17. A sheet feeder according to claim 1, further 
comprising a frictionV member crossing a tangential direction 
to a contact area of sa^d sheet feed roller in contact with 
said tilt member at a loc\tion downstream of the contact 



20 area, 



A sheet feeder according to claim 17, wherein said 



0^ 



\ friction mWiber comprises two members disposed at both sides 
of said shee^feed roller. 



25 
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im. A sheet feeder according to claim 17, wherein said 
friction ^ember is disposed substantially at a center of 
said sheet^eed roller. 

5 20. A street feeder according to claim 1, further 

comprising: \ 

a pressureVlever having a free end configured to come 
in contact with and move away from said sheet material 
stacking member; 

10 a sensing lever\ mounted coaxially with said pressure 



15 



20 



lever for pivotal movement associated with insertion/removal 
of a cassette having sakd sheet stacking member; and 



J an elastic member disposed between said sensing lever 

and said pressure lever. \ 



21. A sheet feeder N^ccording to claim 20, wherein said 
pressure lever is pivotally moved in association with said 
sensing lever when an angle \pf said pressure lever to said 
sensing lever is greater thanXa predetermined angle. 



22. A sheet feeder according to claim 20, wherein said 
sensing lever includes a pair of\arms at a free end thereof, 
said arms extendinq from both sides of said tilt member, 

\ 

wherein said sensing lever pivotall\y moves to cause saxd 
25 arms to pass both sides of the contact area of said tilt 
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member , 

23. A sheet feeder according to claim 20, wherein said 
sensing levar includes spring pressure changing means for 

5 adjusting an \urging force of a compression spring for 

\ 

pressing said tilt member onto said sheet feed roller, 

\ 

24. A sheet feeder according to claim 23, further 

\ 

comprising a spriiig bearer disposed slidably in an axial 
f=^ 10 direction of said ^compression spring on an opposite side of 

said compression spring with respect to said tilt member, 

fu \ . . 

wherein said spring \ pressure changing means engages with and 

c5 \ 

disengages from said* spring bearer associated with pivotal 



movement of said sensing lever, and said spring pressure 
15 changing means drives said spring bearer toward said tilt 

\ 

member when said springs pressure changing means engages with 



h^. said spring bearer. 



\ 



25. A sheet feeder according to claim 1, further 

\ 

20 comprising first cams dispoWd coaxially with said sheet 
feed roller for separating said sheet material stacking 
member from said sheet feed roller when said first cams come 
in contact with both side ends\of a front face of said sheet 
material stacking member. 

25 
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A sheet feeder according to claim 25, wherein said 

^(sheet mat^^ial stacking member includes pressor ribs at both 

side ends at. a front face thereof, such that said first cams 
come in contact with said pressor ribs. 



27. A she>et feeder according to claim 25, further 
comprising second cams disposed coaxial with said sheet feed 
roller for separating said tilt member from said sheet feed 
roller when said second cams come in contact with both side 



10 ends of said tilt member. 



ru 

m 



28. A sheet feeder according to claim 27, wherein said 
tilt member includes ribs at both side ends such that said 
second cams come in contact \with said ribs . 



fa 1^ / 



|>J compri; 



J9. A sheet feeder according to claim 27, further 



5>ng a tilt member holder plate between said second 
cams and ^ici tilt member, said tilt member holder plate 
being formeakwith an opening for avoiding a site at which 
20 said sheet roller comes in contact with said tilt 

member, said tirfe member holder plate having a leading end 
spaced apart f rom asaid sheet material stacking member. 



30. A sheet feedek for separating sheet materials 
25 stacked on a pivotable sl^^et material stacking member one by 
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one \f rom the topmost sheet material for feeding each of said 
sheet^naterials , said sheet feeder comprising: 

slreet feed roller means for coming in pressing contact 
with the t^opmost sheet material for feeding the sheet 
material to^ separator; and 

tilt member means for coming in press contact with 
said sheet feedVroller. means and including a tilt face, said 
sheet feed rollerVmeans having a front end running against 
said tilt face, said tilt member means having a contact face 
in contact with said s^^eet feed roller means in the shape of 
an edge along an axial \irection of said sheet feed roller 
means . 



CO 
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31. A sheetXfeeder according to claim 30, wherein said 
15 tilt member means i^B in pressing contact with said sheet 

feed roller means fon pivotal movement with respect to said 
sheet feed roller mean) 



3\. A sheet feeder according to claim 30, wherein said 
\ 

tilt meml^JT means includes translating means for advancing 
and retracting said tilt member means in parallel to an axis 
of said sheet ^eed roller means. 



33. A sheet feeder according to claim 32, wherein said 
25 translating means inclucjes a rib formed on one of said tilt 
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member means and a feeder body, and a guide rail formed on 
the other. 

\ 

34. A sheet feeder according to claim 30, wherein said 
5 contact face of said tilt member has a length that is less 



than an axial \length of said sheet feed roller means, 



35. A sheet feeder according to claim 30, wherein said 
tilt member mean^ is formed of a synthetic resin, and 

\ 

10 includes a metal Vplate for covering at least the contact 
face with said sheet feed roller means. 



36. A sheet feeder according to claim 35, wherein said 



15 



metal plate is elastiV'. 



3V. A sheet feeder according to claim 36, wherein said 



20 



elastic inetal plate is mounted from the tilt face so as to 



\ 

surround s\id tilt member means on both upper and lower 
sides 



38. A sheet, feeder according to claim 30, wherein the 

V . . 

distance in a shee^ material convey direction between a 

\ 

location of said sheet feed roller means at which said tilt 

\ 

member means is in pre'^ssing contact with said sheet feed 

\ 

25 roller means and a location of said sheet feed roller means 



\ 



at which % sheet stacked on said sheet material stacking 
member com\s in contact with said sheet feed roller means is 
m a range 2 mm to 6 mm, and the angle of the tilt face 
of said tilt ^mber means to the sheet material convey 
direction is ir\ a range of 50° to 70°. 
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39. sheet feeder according to claim 30, further 
comprising Vhin elastic member means disposed at a location 
downstream o\ a contact area of said sheet feed roller means 
in contact wit\ said tilt member means such that said thin 
elastic member crosses a tangential direction of said 
contact area. 



0. A sheet feeder according to claim 39, wherein said 
{\} thin elastic member means comprises two members disposed at 



both sides\ of said sheet feed roller means. 



41. A slT^et feeder according to claim 39, wherein said 
thin elastic meim;^^ means is disposed substantially at a 
20 center of said she\t feed roller means. 



25 



42. A sheet feede*r according to claim 30, further 

\ 

comprising thin elastic member means crossing a tangential 
direction of the contact are^at a location downstream of 
the contact area of said sheet\feed roller means with said 
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tilt member means, said thin elastic member means including 
a bent\in the shape of hook bent toward said sheet feed 
roller means at a rear end. 



5 43. A\sheet feeder according to claim 42, wherein said 

thin elastic member means comprises two members disposed on 
both sides of s^^^d sheet feed roller means. 

44. A sheet feeder according to claim 42, wherein said 

\ 

10 thin elastic member means is disposed substantially at the 

v 

center of said sheet reed roller means. 



45. A she^t feeder according to claim 42, wherein said 
thin elastic memEier means crosses the tangential direction 

15 at an angle ranging from 20"* to 60°. 

46. A sheet feeMer according to claim 30, further 
comprising friction member means crossing a tangential 
direction to a contact aVea of said sheet feed roller means 

20 in contact with said tiltVember means at a location 
downstream of the contact 



^membe 
^^a . 



^^^j^y^ ^^ y^^ >^^ A sheet feeder according to claim 4 6, wherein said 

1^^^^ friction ri^ember means comprises two members disposed at both 



25 sides of saikl sheet feed roller means. 
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^^48. A sheet feeder according to claim 46, wherein said 
friction member means is disposed substantially at a center 
of said\sheet feed roller means. 
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5 49. A sheet feeder according to claim 30, further 

comprising : 

pressur^ lever means having a free end configured to 
come in contact\with and move away from said sheet material 
stacking member; 
10 sensing levei^means mounted coaxially with said 

pressure lever means^for pivotal movement associated with 
insertion/removal of a\cassette having said sheet stacking 
member; and 

elastic member means\disposed between said sensing 
15 lever means and said pressurfe lever means. 



20 



50. A sheet\ feeder according to claim 4 9, wherein said 
pressure lever meanss is pivotally moved in association with 
said sensing lever means when an angle of said pressure 
lever means to said ser^ging lever means is greater than a 
predetermined angle . 



\l. A 



sheet feeder according to claim 49, wherein said 



sensing rfever means includes a pair of arms at a free end 



\ 



25 thereof, sas^d arms extending from both sides of said tilt 
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member means, wherein said sensing lever means pivotally 
moves to \ause said arms to pass both sides of the contact 
area of sa^ tilt member means. 

5 52. A sheet feeder according to claim 49, wherein said 

sensing le^er means includes spring pressure changing means 
for adjustinig an urging force of a compression spring for 
pressing said\tilt member means onto said sheet feed roller 
means . 

10 

53. A sheet feeder according to claim 52, further 
comprising spring\ bearing means disposed slidably in an 
axial direction of\ said compression spring on an opposite 
side of said compression spring with respect to said tilt 

15 member means, wherein said spring pressure changing means 
engages with and disengages from said spring bearing means 
associated with pivotal movement of said sensing lever means, 
and said spring pressure\ changing means drives said spring 
bearing means toward said\ tilt member means when said spring 

20 pressure changing means engages with said spring bearing 
means . 




A sheet feeder according to claim 30, further 
comprisin^g first cam means disposed coaxially with said 
sheet feed ^pller means for separating said sheet material 
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stacking member from said sheet feed roller means when said 
first c^m means come in contact with both side ends of a 
front fac^\pf said sheet material stacking member. 



55. A she^t feeder according to claim 54, wherein said 
sheet material slacking member includes pressor rib means on 
both side ends at a\front face thereof, such that said first 
cam means come in contact with said pressor rib means. 



C3 
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feeder according to claim 54, further 



comprising second cam means disposed coaxial with said sheet 
feed roller me^ans for separating said tilt member means from 
said sheet feed roller means when said second cam means come 
in contact with both side ends of said tilt member means. 




6^ 



A sheet feeder according to claim 56, wherein said 
tilt me^iber means includes rib means at both side ends such 
that said\second cam means come in contact with said rib 



means . 
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58. A sheet feeder according to claim 56, further 
isinq tilt me 



member holder plate means between said 

\ 

second cam means and said tilt member means, said tilt 
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member holder plate means being formed with an opening for 



avoiding a site at whicV said sheet feed roller means comes 

\ 
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in contabt with said tilt member means, said tilt member 
holder pJ^te means having a leading end spaced apart from 
said sheet material stacking member. 

59. An image forming apparatus comprising: 

a sheet feeder that separates sheet materials stacked 



on a pivotable sheet material stacking member one by one 
from a topmost sheet\material for feeding each of said sheet 



materials, said sheet ffeeder comprising 

\ 



a sheet feed roj^ler configured to come in pressing 



contact with a topmost she^ material for feeding the sheet 
material to a separator; and 

\ 

a tilt member configured to come in pressing 
contact with said sheet feed :^,ller and including a tilt 

\ 

face, said sheet feed roller having a front end running 
aqainst said tilt face, said tilt^member having a contact 

\ 

face in contact with said sheet feed roller m the shape of 

\ 

an edge along an axial direction of ^^^"^^ sheet feed roller, 
an image forming mechanism configu^red to form an image 

\ 

on the sheet material fed out from said sheet feeder. 



and 




60. An image forming apparatus comprisiNng: 

sheet feed means for separating sheet m^erials 

\ 

stacked on a pivotable sheet material stacking member one by 
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one from a topmost sheet material for feeding each of said 

\ 

sheet mal^erials, said sheet feeder comprising: 

sheet feed roller means for coming in .pressing 

contact withVa topmost sheet material for feeding the sheet 

material to separating means; and 

tilt \nember means for coming in pressing contact 
\ 

with said sheet ^feed roller means and including a tilt face, 

\ 

said sheet feed rouler means havxng a front end running 

\ 

against said tilt f^ce, said tilt member means having a 



\ 

10 contact face in contac^ with said sheet feed roller means in 
the shape of an edge alorig an axial direction of said sheet 



^ feed roller means, and 

CO . _ . \ 
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image forming means f'o.r forming an image on the sheet 

\ 

material fed out from said sheet feeding means. 

\ 

m 61. A method of image forming, comprising the steps of: 

\ 

causing a sheet feed roller tc* come m pressing 



contact with a topmost sheet material stacked on a pivotable 
sheet material stacking member so as \o feed the sheet 
20 material to a separator; and 

making a tilt member come in pressing contact with 

t 

said sheet feed roller, said tilt member in'cluding a tilt 
face, said sheet feed roller having a front end running 
against said tilt face, said tilt member having a contact 

\ 

25 face in contact with said sheet feed roller in the shape of 
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an edge a^long an axial direction of said sheet feed roller. 



62. A "^method of image forming, comprising the steps of: 
causingXa sheet feed roller to come in pressing 
contact with a \topmost sheet material stacked on a pivotable 
sheet material stacking member so as to feed the sheet 

\ 

material to a separator; 

making a tilt\member come in pressing contact with 

\\ 

said sheet feed rolle^r, said tilt member including a tilt 

\ 

face, said sheet feed noller having a front end running 

\ 

against said tilt face, *said tilt member having a contact 
face in contact with said vsheet feed roller in the shape of 

\ 

an edge along an axial* direction of said sheet feed roller; 

\ 

and >\ 

w 

forming an image on the sheet material fed out from 

\ 

said sheet feeder. 



63. A sheet feeder comprising: 

a support for a stack of sheets including a topmost 



sheet; 

a rotationally mounted feed roll\r in pressing contact 
with the topmost sheet in the\ stack and rotating 
about an axis for frictiona^ly feeding said 
topmost sheet in a feeding directi\on; 
a sheet separating member having at least one tilt face 
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contactx with said feed roller; 



\at least a part of which is downstream from the 

\ 

sup)port m said feed direction and further having 

\ 

at XLeast one contact face urged m pressing 
sad pressing 'contact being (a) edge-shaped, (b) along a 

\ 

line parallel to the feed roller axis, and (c) 
downstream \from said support in said feeding 
directions- 
said topmost sheet '^being fed in the feeding direction 

\ 

by said feed rolxer and being directed toward said 
edge-shaped pressing contact by said tilt face, 

\ 

and said edge-sha^d pressing contact being 
operative to pass the^topmost sheet between said 
at least one contact fac^^and said feed roller but 
prevent passage therethrou^gh of a sheet from the 

Au. 

and moving therewith in the feeding direction. 



stack frictionally engaged wdth the topmost sheet 



A !^^l;ieet feeding method comprising: 

provid±r>^ a stack of sheets including a topmost sheets- 
feeding thev topmost sheet in a feeding direction using 

a rotatiha feed roller in frictional contact 

therewith ; 

using a pressing conta^sX^ between the feed roller and at 
least one contact fao^v^of a separating member to 
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pass the topmost sheet therethrough but keep from 
passage a sheet from the stack that is in 
frictiotjal contact with the topmost sheet and is 
moving therewith in the feeding directions- 
said using ste^ comprising using a pressing contact 
that is edge-shaped and extends along a line 
parallel to aXrotational axis of the feed roller. 
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